Discovery of the cosmic reionization epoch would represent a significant milestone in cosmology. We present Keck spectroscopy of the quasar SDSS 1044-0125, at z = 5.73. The spectrum shows a dramatic increase in the optical depth at observed wavelengths λ > ∼ 7550Å, corresponding to z abs > ∼ 5.2. Only a few small, narrow transmission regions are present in the spectrum beyond that point, and out to the redshifts where the quasar signal begins. We interpret this result as a signature of the trailing edge of the cosmic reionization epoch, which we estimate to occur around z ∼ 6, and extending down to z ∼ 5.2.
Introduction
There has been a great progress over the past several years in our understanding of galaxy evolution and formation. Samples of normal galaxies are now studied out to z ∼ 4.5 (Steidel et al. 1999) , and several galaxies are now known at z > 5 (see Stern & Spinrad 1999 for a review and references). Quasars at z > 5 (Stern et al. 2000 , Zheng et al. 2000 , Fan et al. 2000 , and references therein) also represent a valuable probe of both galaxy and structure formation, and the intervening primordial intergalactic medium (IGM).
The observational frontier is now shifting to the formation of the first objects, protogalaxies and primordial AGN, which is generally expected to occur some time in the redshift interval z ∼ 6 − 15 or so. As the first sources of UV radiation turn on, they reionize the universe, ending the "dark ages" which start at the recombination epoch (z ∼ 1100). In this "cosmic renaissance" (effectively, the start of the galaxy formation epoch) the universe undergoes a phase transition from being neutral to being mostly ionized. Excellent reviews of the subject include Loeb & Detection of the reionization epoch would thus be a major cosmological milestone.
The standard observational test is the prediction of an extended, optically thick absorption due to neutral hydrogen at λ rest < 1216Å (Gunn & Peterson 1965) . A limit to this effect at z ≈ 5 was published by Songaila et al. 1999 . To date, only a gradual thickening of the absorption due to the Lyα forest was seen.
In this Letter we present evidence which suggests that we are already probing the trailing end of the reionization era, at z ∼ 5.5 ± 0.3 or so. The evidence is based on the high S/N, Keck spectroscopy of the quasar SDSS 1044-0125 discovered by Fan et al. 2000 .
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Observations and Data Reductions
Our low-resolution spectra were obtained on the W. M. Keck Observatory 10-m telescope (Keck I) on UT 2000 December 30, using the Low Resolution Imaging Spectrometer (LRIS; Oke et al. 1995) . The observations were obtained with the 400 lines mm −1 grating (λ blaze = 8500Å) through 1.2 arcses slitlets, with two different slitmasks. The resulting mean resolution is R = 980. We used a GG495 long-pass order-sorting filter.
Two sets of multislit spectra were obtained. The first set, totalling 2400 s of integration, was at a position angle PA = 249.6
• and the quasar spectrum samples 6240Å − 1 µm, with a mean airmass ≈ 1.08. The second set, totalling 3600 s of integration, was at PA = 137
• (very close to parallactic angle at the time) and the quasar spectrum samples 7300Å − 1 µm, with a mean airmass ≈ 1.13. The differential slit losses are estimated to be negligible for our purpose. Individual 600−1800 s integrations were spatially dithered to facilitate removal of fringing at long wavelength. Data reductions were performed using IRAF and followed standard slit spectroscopy procedures. We calculated the dispersions using NeAr arc lamp spectra obtained through the masks and adjusted the wavelength zeropoints using telluric emission lines.
The night was photometric, but unfortunately no flux standards were observed with these slitmask+grating combinations, and we used an average of archival response curves for this grating obtained earlier in order to flux calibrate the spectra. The spectroscopic magnitudes are in an excellent agreement with the CCD photometry presented by Fan et al. 2000 .
The combined LRIS spectrum is shown in Fig. 1 . It shows a dramatic drop due to the Lyα absorption at λ obs < ∼ 8100Å, and a second discontinuity at λ obs < ∼ 6900Å, due to the Lyβ forest (this may be the strongest detection of the Lyβ drop observed to date). . We used the Echelle mode which contains ten orders, with a complete optical wavelength coverage, from ∼ 3900
A to ∼ 10900Å. The instrument has a spectral resolution of 11.4 km s −1 pixel −1 , and a dispersion ranging from 0.16Å pixel −1 in the blue to 0.38Å pixel −1 in the red. A total of 11 exposures of 1800 s each were obtained, some in slightly non-photometric conditions.
Data were reduced using standard procedures. We used the program MAKEE (written by T. Barlow) to reduce the spectra. Individual exposures from each night were combined prior to spectrum extraction using a rejection algorithm to remove cosmic rays. Spectra were then optimally extracted. Exposures of bright stars were used to provide the spectrum traces (necessary due to a heavy absorption present in the quasar spectrum). Dispersion solutions were found from exposures of arc lamps and applied to the data. Finally, spectra were corrected to the Heliocentric system and the wavelengths were transformed to vacuum values. The reduced spectra for each night were flux calibrated using a single response curve measured during one of the nights, and averaged using the exposure times for the weighting.
Since the flux zero-points for the ESI data are uncertain, we convolved both ESI and LRIS spectra with Gaussians with σ = 20Å, thus bringing them to effectively the same, very low resolution. From the ratio of these spectra we determined the flux correction factor, and applied it to the ESI data.
The final ESI spectrum is shown in Fig. 2 . The absence of flux (save for a few remaining 
Discussion and Conclusions
There has been much recent progress in theoretical understanding and modeling of the reionization era (good reviews include, e.g., what is expected in the approach to (or the tail end of) the reionization era. This is further illustrated in Fig. 3 , which shows a dramatic thickening of the Lyα forest absorption at these redshifts.
The dark portions of our spectrum at z ∼ 5.2 − 5.6 have the flux consistent with zero, to within the photon noise. The lower limit to the optical depth (r.m.s., per pixel) is τ > ∼ 4; if we average the flux over the dark portions of the spectrum, this limit would be considerably higher. The extrapolation of the empirical scaling laws found by Press et al. 1993 and Kim et al. 2001 to these redshifts suggests τ ∼ 2. This again suggests that we are seeing more absorption than would be expected from a simple extrapolation of the Lyα forest.
The few remaining transmission spikes are naturally interpreted as being due to the as-yet unpercolated reionization bubbles along the line of sight. Indeed, one expects some clustering of the first luminous sources, which are expected to form at the highest peaks of the density field, due to biasing (cf. Djorgovski 1999 and references therein). The probably massive host of SDSS 1044-0125 is likely to have some neighbors.
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The strong observed Lyβ break may also be due in part to the patches of diffuse absorption we see so clearly in Lyα. The overall appearance of the spectrum is suggestive of some of the models by Haiman & Loeb 1999 , for the reionization redshift (in their terminology) a few percent lower than the source redshift, i.e., z reion ∼ 5.6 − 5.7.
In their discovery paper, Fan et al. 2000 addressed the issue of reionization, and concluded that it is not detected in their data, on the basis of the few remaining transmission spikes, which we also see. Our spectra have a higher S/N and undegraded resolution, and clearly show the dark patches at λ > ∼ 7500Å. Along with the more modern theoretical expectations described above, we conclude that the differences in the data quality contribute to our differing interpretations.
Our observations are also consistent with the scenario described by Miralda-Escude et al. 2000 , who predict the onset of the full Gunn-Peterson trough at z reion ≈ 6. Future observations of quasars at even larger redshifts will test this prediction. However, our results already indicate that we are detecting the trailing end of the reionization era.
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